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ABSTRACT
A wireless sensor is actually composed of number of sensor nodes that are deployed densely, and forms a
network together. These sensor nodes have to periodically report to their respective sink node. This is the major
drawback in wireless sensor network, because these nodes are battery constrained. Most of the batteries will be
wasted in this transmission itself. The sensor nodes are usually scattered in a sensor field. Coverage and
communication range of sensor nodes compared to other mobile devices is limited to due to low power capacities of
sensor nodes. It can't be replaced alternatively. In the existing system we doesn't use a standard protocol for packet
transmission. In order to solve this we are going to introduce the MAC protocol which consumes less energy while
routing the packets to the destination. A wireless sensor is used in the fields of tracking system, to find a climatic
condition of a particular place, industrial monitoring, tracking system etc.

KEY WORDS: MAC protocol, wireless sensor networks, packet drop.

1. INTRODUCTION

A wireless sensor network (WSN) is a wireless network that consists of spatially distributed autonomous
devices using sensors to monitor physical or Environmental conditions. These monitored Data must be send to the
sink node periodically, so that the users get to know what actually is going on in a particular system. WSNs were
initially designed to facilitate military operations but its application has since been extended to health, traffic, and
many other consumer and industrial areas. Nowadays wireless sensor network is an emerging technology which is
highly used in the fields like Area monitoring, Health care monitoring, environmental/Earth sensing, Industrial
monitoring. The more modern networks are bi-directional, also enabling control of sensor activity.

In many WSN applications, the sensor nodes are battery driven and they are often very difficult to recharge
or change the batteries. Prolonging network lifetime is a critical issue. Sensors often have long period between
transmissions. The size of the sensor nodes can also range from the size of a shoe box to as small as the size of a
grain of dust. As such, the cost of the sensor node depends on the functionality parameters of a sensor like energy
consumption, computational speed rate, bandwidth, and memory. A sensor node normally consists of four basic
components: A sensing unit; A processing unit; A communication unit; A power unit.
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Figure.1l. Components of sensor node
Architecture: The most common WSN architecture follows the OSI architecture Model. The architecture of the
WSN actually includes five layers and three cross layers. Mostly in sensor n/w we require five layers, namely
application, transport, n/w, data link & physical layer. The three cross planes are namely power management, mobility
management, and task management. These layers of the WSN are used to accomplish the n/w and make the sensors
work together in order to raise the complete efficiency of the network.
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Figure.2. Architecture of MAC
So in the existing system there is no standard protocol for the transmission of data in WSN. The protocols
that they used before also didn’t use the battery power efficiently. So here we propose the MAC protocol as a standard
protocol that can be used by the sensor node to transmit the packet or data. In this paper we discuss 3 modules:
o How nodes are created and how the packets get transmitted between the source and destination through other
sensor nodes.
e Then what happens when the nodes increased and how the packet drop occurs.
e Then how the problem gets rectified when we introduce a MAC protocol in WSN. These are shown in
simulation, for the simulation purpose we use NS2simulator to show the best result.
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Figure.3. WSN nodes

Related Works: The packet drop is one of the major reasons for the battery consumption. During transmission we
must transmit the packet without packet drop. In the existing system we couldn’t do this because of lack of standard
protocols. But now we adopt a standard protocol for packet transmission. This MAC protocol adopts a contention-
based scheme. The protocol follows similar procedures, including both virtual and physical carrier sense and
RTS/CTS exchange. We adopt the RTS/CTS mechanism to address the hidden terminal problem. In this mechanism
source node broadcast transmission time to the neighbouring nodes. After receiving this packet all the neighbouring
nodes except nodes those are Participate in the current transmission go to sleep mode. Then the node determines that
the medium is busy (Rajendran, 2003).

2. PROPOSED SOLUTION

Nodes creation and transmission: In WSN, we can create number of nodes according to our needs. The nodes can
be placed randomly but the thing is that we should establish the connection between each nodes. You can create a
number of nodes and it also has number of links. The user should decide which node is the source node and which
node is the sink node. Now here we have created 5 nodes initially and we also show how the packets get transmitted
between the source and the destination. You may notice that there will not be any packet drop when the nodes get
reduced. But this will not be happen in WSN. The sensor nodes will be deployed in many numbers then there occurs
a problem.

Packet Drop: Now we have seen that how packets get transmitted when there is limited number of nodes. And then
now we have increased the number of nodes. Now the node count is 15, here also the packet gets transmitted from
source to destination. Not only there will be one sender and receiver, there may be multiple senders sending packet
to their respective destination within the network. Then there comes the packet drop. Due to this the battery energy
gets waste and the lifetime of a battery gets down. There occurs a problem, it is because replaceable or charging the
battery causes a complex problem. This will be minimized in our proposed system, which will be explained in further
modules.

MAC protocol: Above we have discussed some problem which can reduce in this section. Using the MAC protocol
we can route the packets to the destination appropriately. The packet drop can be minimized by using this protocol.
In this actually the source finds where its corresponding destination locates using MAC protocol, through this the
source node sends signal to nodes that are nearer to the destination. The nodes that reply back will be taken as the
active node. This is called as active node selection shortly called as (ANS algorithm). Only through those active
nodes the packets will be sent to the destination node. This is done through signal to noise ratio. The main objective
of this MAC protocol is to route the packet to the destination through the active intermediate nodes. So by this MAC
protocol we can extend the lifetime of the battery and the battery power can be minimized.

Parameters Used: From the table we know that the network we construct has 25 nodes and the packet size is 1000
bytes and we use WSN MAC protocol.
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3. RESULT AND ANALYSIS
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Figure.4. The simulation here shows that we have Figure.5. The simulation here shows how the
created 4 nodes initially and we establish connection packet gets transmitted from its respective
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Figure.6. The simulation here shows how the packets Figure.7. The simulation here shows that how the
get drop during transmission packet get transmitted, Using MAC protocol
from source to destination
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Figure.8. It shows how much packet get Transmitted from source to destination Using MAC protocol

4. CONCLUSION

Many researches are still going on in the area of WSN because it is still a battery constrained. We can’t
switch to other modes; it is because only WSN can be used for monitoring or surveillance of any particular area. No
standard protocols yet so here we have proposed the MAC protocol as a standard protocol for the packet transmission.
It is because due to this we can extend the lifetime of the battery. In future, we can make this MAC protocol to work
based on its intelligence. It should make decision of its own whenever there is any critical situation arises. So in
future this cognitive MAC will be used, shortly called as COG-MAC protocol. This will be used in wireless sensor
networks.

REFERENCES
Kshitij Shinghal, Arti Noor, Neelam Srivastava, Raghuvir Singh. Intelligent Humidity Sensor for - Wireless Sensor
Network Agricultural Application, International Journal of Wireless & Mobile Networks, 3 (1), 2011, 118-128.

Maitan J, Overview of the Emerging Control and Communication Algorithms Suitable for Embedding into Smart
Sensors, Proc. Sensors Expo, Cleveland, 1994, 485-500.

Rajendran V, Obraczka K and Garcia-Luna-Aceves J.J, Energy-efficient collision-free medium access control for
wireless sensor networks, in Proceedings of the first international conference on embedded networked sensor
systems, 2003, 181-192.

Titzer B, Lee Palsberg D, Avrora J, Scalable Sensor Network Simulation with Precise Timing, In Fourth International
Symposium on Information Processing in Sensor Networks (IPSN), Los Angeles, CA, USA, 2005, 477-482.

Yazdi N, Kulah H and Najafi K, Precision readout circuits for capacitive micro accelerometers, Proceedings of the
IEEE Sensors, 2004.

JCHPS Special Issue 11: July 2017 www.jchps.com Page 57


http://www.jchps.com/
http://ns2academy.in/how-to-create-blackhole-attack-in-manet-using-ns2/
http://technobytz.com/how-to-install-network-simulator-ns2-nam-in-ubuntu-14-04.html
http://computingforbeginners.blogspot.com/2013/09/ns2-simulating-network-using-sfq-queue.html
https://www.usenix.org/event/nsdi08/tech/full_papers/balakrishnan/balakrishnan_html/

